Serotonergic modulation of astrocytic activity in the hamster suprachiasmatic nucleus.
The present study was undertaken to explore the effects of central serotonin receptor activation on the expression of glial fibrillary acidic protein in the suprachiasmatic nucleus of Syrian hamsters. Immunoblot and immunohistochemical procedures were used to examine the effects of systemic application of the serotonin-1A and serotonin-7 receptor agonist, (+/-)-2-dipropyl-amino-8-hydroxyl-1,2,3,4-tetrahydronaphthalene hydrobromide (8-OH-DPAT; 3.75 mg/kg) on the contents and distribution of glial fibrillary acidic protein in the suprachiasmatic nucleus. Administration of 8-OH-DPAT at midday caused a significant reduction in immunoreactive glial fibrillary acidic protein content within 1 h of injection, compared to vehicle controls. This effect was not evident 3 h after drug injection. Treatment with 8-OH-DPAT during the late dark phase had little effect on glial fibrillary acidic protein content. The 8-OH-DPAT-induced reduction in glial fibrillary acidic protein content seen at midday was blocked partially by pretreatment with the serotonin-2 and serotonin-7 receptor antagonist, ritanserin, and more substantially by pretreatment with the serotonin-1A receptor antagonist, NAN-190. Treatment with 8-OH-DPAT also caused a significant redistribution of immunoreactive glial fibrillary acidic protein, such that the dense mesh-like appearance seen in vehicle controls was significantly reduced. The 8-OH-DPAT treatment also significantly decreased expression of polysialic acid, a cell-surface molecule associated with neural plasticity. Immunoblot assessments of glial fibrillary acidic protein contents 2 h before and 1 h after lights off revealed a significant time-of-day difference in glial fibrillary acidic protein expression, with lowest levels occurring at the latter time-point, associated with maximal endogenous serotonin release in the suprachiasmatic nucleus. Collectively, these results indicate that acute plastic changes in glial fibrillary acidic protein-related astrocytic activity in the suprachiasmatic nucleus can be induced in response to serotonin-7 or serotonin-1A receptor activation in a phase-dependent manner. It is interesting to speculate that circadian reorganizations in astrocytic activity could be regulated by the daily rhythm in serotonin release in the suprachiasmatic nucleus.